Physiological role of thiol proteases in thyroid hormone secretion.
To determine the physiological role of the thiol proteases in T4 and T3 release from thyroglobulin, experiments were performed with 131I-prelabelled rat thyroid lobes incubated in vitro in the presence and absence of leupeptin, an inhibitor of thiol proteases. Basal secretion of [131I]T4 and [131I]T3 from rat thyroid lobes prelabelled in vivo was quite low, but in the presence of 10 mU/ml bovine TSH a marked stimulatory effect was observed. The stimulatory effect of TSH was completely abolished by leupeptin. This was associated with marked inhibition of lysosomal proteolytic activity, suggesting that the inhibitory effect of leupeptin on T4 and T3 secretion could be attributed to its inhibitory action on proteolysis of thyroglobulin. Further evidence for an inhibitory effect of leupeptin on intralysosomal hydrolysis of thyroglobulin was obtained when thyroid lobes were incubated with 131I- in the presence and absence of leupeptin and TSH. The crude lysosomal preparation was fractionated on a Percoll density gradient, which separates 131I-containing particles into a dense peak containing purified lysosomes and a buoyant peak containing pinocytotic vesicles. A marked increase in the 131I-content of the dense peak was observed in the presence of TSH + leupeptin. Analysis of the 131I in the dense fraction by sucrose density gradient centrifugation and by SDS-polyacrylamide gel electrophoresis demonstrated that leupeptin inhibited degradation of 19S thyroglobulin, especially the formation of [131I]peptides of MW less than 14K.